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AZAINDOLES AS INHIBITORS OF C-JUN 
N-TERMINAL KINASES 

Hie present invention relates to novel 5-substituted 7-azamdole compounds, 
thdr use in ttie inhibition of c-Jun N-tenninal kinases, their use m medicme and 
5 particulaiiy in tiie prevention and/or treatinent of neurodegenerative disorders 
related to apoptosis and/or inflammation. Ihe invention also provides processes 
for manufacture of said oonaporads, <5empositions ijoataning -^m and 
processes for manufacturing such compositions. 

10 c-JunN-termmal kinases (hereinafter referred to as "JNKs") are members of the 
mitogen-activated protein kinase (MAPK) famUy. JNBCs are involved in 
response to various stimuU, including proinflammatory cytokines and 
environmental stress. JNKs. and JNK3 in particular, play an important role 
during apoptotic death of cells and therefore have been unplicated in various 

15 disorders includmg sttoke, tiaumatic brain injury and other neurodegenerative 
diseases such as Paiidnson disease, Alzheimer disease and oflias. Since INK 
activity is a physiological regulator of AP-1 tiranscriptional activity. 3NK 
inhibitors are expected to reduce inflammatory response. 

20 Apoptosis is a form of cell death in which the ceU actively participates in its own 
destruction in a process mvolving a charactmstic series of biochemical and 
morphological changes which are regulated by specific cell death genes. The 
apoptotic cell death is a process that has been observed in the developing 
mammalian nervous system. In mice, tiie mactivation by homologous 

25 recombination of genes tiiat encode protdns tiiat promote apoptosis, such as tiie 
caspase-3 or the Bax prolan, prevents developmental neuronal ceU death. The 
destruction of genes tiiat encode cell death suppressors such as Bcl-x, leads to 
enhanced neuronal cell death. There is inoeasmg evidence tiiat apoptosis plays 
an important role in the pafliology of acute and chronic neurodegenerative 

30 diseases. For example, m tiansgpnic mice overexpressing tiie anti-apoptotic Bcl- 
2 protein in tiie nervous system there is a decrease in infarct volume following 
cerebral ischemia. Similarly, injection of tiie caspase inhibitor BAF reduces 
neuronal ceU deafli foUowing hypoxia/ischaemia in neonatal rats. Anotiier 
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example is spinal muscular atrophy (a motor neuioudisease) where loss of 
function mutations in the SMN gene is associated with the disease. Recent data 
has shown that the wild type SMN protein binds to Bcl-2 and coK)perate8 with it 
to inhibit apoptosis. These results suggest that inhibitors of neuronal apoptosis 
could be beneficial in the treatment of human neurodegenerative diseases. Them 

is increasing evidence that neuronal apoptosis is an hnportant pathological 
feature of sto>ke. teaumatic teain injury and ^ «asodegenerative diseases. 
Hierefore. pharmacotherapy using inhibitors of neuronal apoptosis may provide 
a therapeutic benefit in neurodegenerative conditions. 



10 



15 



20 



25 



A number of groups have studied the mechanisms of neuronal ceU death using in 
vitro ceU culture systems and the results suggest that m some systems the 
transcription factor c-Jun is activated by the removal of survival signals and 
piomotes cell death. 

Antibodies specific for c-Jun protected NGF-deprived rat sympathetic neurones 
from apoptosis. Analogous neuroprotection due to expression of a c-Jmi 
dommant negative mutant has been demonstrated, whereas overexpression of 
wild type c-Jun protem was sufficient to induce apoptosis in the presence of 
NGF. Estus and co-woAers recently showed that an increase in c-Jun RNA 
levels occurs in cortical neurones undergoing apoptosis after treatment with P- 
amyloid peptide (Estus et al., 1997, J. Neurosci. 17. 7736-7745). It has also 
been shown that c-Jun is required for apoptosis in cerebellar granule neurones 
deprived of survival signals. 



c-Jmi is activated by JNKs. which phosphorylate its transcriptional activation 
domain, m humans there are three JNK genes : JNKl, JNK2 and JNK3. The 

RNAs encoding JNKl and JNKl are expressed in many tissues, including the 
brain, but JNK3 is restricted to the nervous system and to a smaller extent tiie 
30 heart and testes. 

JNKs am strongly activated in ceUular responses to various sttesses such as UV 
radiation, heat shock, osmotic shock. DNA-damaging agents, and 
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proiofiammatory cytokines such as TNFo, ILrl^ and others. Upstream 
regulators of the JNK pathway include kinases such as SEKl, MKK7 and 
MEKKl. There is evidence that Jun kinase activity is required for neuronal 
apoptosis in vitro. Overexpression of MEKKl in sympathetic neurones 

5 increased c-Jun protein levels and phosphorylation and induced apoptosis in the 
presence of NGF indicating that activation of the Jun kinase pathway can trigger 
neu^nd -ceU-death. The Jun jdni^ pa&way -has he^^hown to be i^cessaiy ^or 
the death of differentiated PC12 cells deprived of NGF. Furthermore, compound 
CEP-1347, which inhibits the c-Jun pathway (upstream of Jun kinase), protects 

10 motor neurones against cell death induced by survival factor withdrawal. 

In JNK3 homozygous (-/-) knockout mice, epileptic seizures and death of 
hippocampal CA3 neurones induced by injection of kainic acid is blocked This 
indicates that JNK3 is involved in certain forms of neuronal cell death in vivo. It 
is also a critical component of GluR6-mediated excitotoxicity. Furthermore, 
JNK3 (-A) mice appear to develop normally and are viable suggesting that INKS 
is not essential for development or viability. 

Strong nuclear JNK3 immunoreactivity in the brain CAl neurones of patients 
with acute hypoxia suggests that JNK3 is involved in hypoxia-related 
neurodegeneration. Transient hypoxia, may also trigger apoptosis through JNK 
signaling pathway in developing brain neurones. 

Fiuthermote, JNK3 immunoreactivity is colocalized with Alzheimer disease- 
afifected neurones. Moreover JNK3 is related to nemnfibriUary pathology of 
Alzheimer disease. In particular, JNK3 induces robust phosphorylation of 
amyloid precursor protein (APP) thus affecting its metabolism in disease state. 

The present inventors have provided compounds which are inhibitors of c-Jun 
N-terminal kinases. 

The first aspect of tiie present invention relates to a compound of formula (J) as 
defined below: 
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wherein: 



10 



R stands for caibocyclyl, substituted caibocyclyl. heteiocyclyl, or subsUtuted 

heterocyclyl, whraein 

the optionaUy substituted caibocyclyl or optionally substituted 
heterocyclyl group is optionally fused to an unsaturated, partially 
unsaturated or fljlly saturated five to seven membered ring containing 
zero to three heteroatoms, 

each substitutable carbon atom in R, including the optional fused ring, is 
15 optionally and independently substituted by one or more of Cun aUcyl, 

C2.12 alkenyl, caibocyclyl, or heterocyclyl, halogen, haloalkyl, 0R^ SR% 
NO2, CN. ^IR%^ NR^CX)R^ NR'CONR^R^ NR'COR^ NR^COzR', 
CX)2R^ COR^ CONR^R^ SiO)^\ SONH2, S(0)R^ SOaNR'R^ 
NR^S(0)2R^ wheran eadi R^ may be the same or different and is as 

20 defined below and wherein: 

the C1.12 alkyl optionally incorporates one or two insertions 
selected from the group consisting of -0-, -C(Oy, -N(R >, -S(0)- 
and -SCOz)- wherein each R^ may be the same or different and is 
as defined below; 

25 Ac C1.12 alkyl, caibocyclyl, or heterocyclyl group is optionally 

substituted by one or more of halogen, haloalkyl, OR , SR , NO2, 
CN, NRV. NR'COR^ NR^ONR^'r', NR^COR^ NR'CX)2R^ 
CX)2R^ COR^ CONR'2. S(0)2R^ SONH2, S(0)R^ S02NR'R^ 
NR^S(0)2R^ wheiein each R^ may be the same or different and 

30 is as defined below and 

the caibocyclyl, or heterocyclyl group is optionally substituted by 

one or more C1.12 alkyl, 
each saturated carbon in the optional fused ring is further optionally and 
mdependently substituted by =0, =S, =NNHR^ NNRV, =N-OR^ 
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=^IlSIHCOR^ =NNHC02R\ =NNS02R^ or =NR^ wherein each may 
be the same or diffeient and is as defined below; and 
each substitutable nitrogen atom in R is optionally substituted by R , 
COR^, SOaR^ or C02R^ wherein each R^ and R^ may be the same or 

5 different and is as defined below; 

R^ is hydrogen , Ci-12 alkyl or aryl, optionally substituted by one or more of 
Oi^ iialogen, haloalkyl, OR^ SR\ NO2, CN, NR^^ 

NR^COR^ NR^CONR^^ NR^COR^ NR^C02R^ CO2R*, C0R\ 
C0NR\, S(0)2R\ SONH2, S{0)R\ SO2 NR^^ NR^S(0)2R^ wherein 

10 the Ci.i2 alkyl group optionally incorporates one or two insertions 

selected from the group consisting of -0-, -NCR"^)-, -S(0)- and -S(02)-, 
wherein each R"* may be the same or different and is as defined below; 
R^ is Ci-12 alkyl or aryl, optionally substituted by one or more of Ci^ alkyl, 
halogen, haloalkyl, OR*, SR^ NO2, CN, NR^\ NR*C0R\ 

15 NR^CONRV, NR*C0R\ NR*C02R^ C02R\ C0R\ C0NR*2, S(0)2R^ 

SONH2, S(0)R^ SO2 NRV, NR'^S(0)2R^ wherein the Ci,i2 alkyl group 
optionally incorporates one or two insertions selected from the group 
consisting of -0-, -N(RVi -S(0> and -S(02)-, wherein each R* may be 
the same or different and is as defined below; 

20 R"^ is hydrogen, Ci^alkyl, or Cm haloalkyl; 

with the proviso that when R is phenyl substituted with branched Q-alkyl (- 
CH(CH2-CH(CH3)CH3))-CH2-) incorporating two insertions "(CO)-and- 
NH-, the C6-alkyl group is not substituted with CN; 

« 

25 and the phannaceutically acceptable salts, and other pharmaceutically acceptable 
biohydrolyzable derivatives thereof, including esters, amides, carbamates, 
carbonates, uieides, solvates, hydrates, affinity reagents or prodrugs thereof. 

For the avoidance of doubt, when a group as defined above contains two or more 
30 ladicals. e.g. the radical R^ as for example in the groups SO2NRV and 
NR^COR^, the radicals R^ may be the same or difierent 
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For the purposes of this invention, '^alkyr means a straight chain or branched 
alkyi radical of 1 to 12 caibon atoms, preferably 1 to 6 carbon atoms and most 
preferably 1 to 4 caibon atoms including but not limited to methyl, ethyl, n- 
propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl etc. The term "alkenyl" 
5 means a straij^t chain or branched alkylenyl radical of 2 to 12 caibon atomys, 
preferably 2 to 6 carbon atoms and most preferably 2 to 4 caibon atoms, and 
containing one or more caibon-caifoon double bonds and includes but is not 
limited to ethylene, n-propyl-l-ene, n-propyl-2-ene, isopropylene, etc. The term 
"alkynyF' means a strai^t chain or branched alkynyl radical of 2 to 12 carbon 

10 atoms, preferably 2 to 6 carbon atoms and most preferably 2 to 4 carbon atomis, 
and containing one or more carbon-carbon triple bonds and includes but is not 
limited to ethynyl, 2-methylethynyl etc. The term '^cycloalkyr' means an 
saturated or partly unsaturated 3-12 membered cyclic alkyl group and includes 
but not limited to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl etc. 

IS Cycloalkyl groups may be optionally substituted or fused to one or more aryl, 
heterocyclyl or cycloalkyl group. *'HeterocycloaIkyl" means a 3-12 membered 
saturated or partly unsaturated cycloalkyl containing one or more hetero atom 
selected from N, S and O. 'Tlaloalkyl" means an alkyl radical substituted with 
one or more halide atoms for example CH2CH2Br, CF3 or CCI3. 

20 

'"Carfoocyclyi" relates to a saturated, partly unsaturated or unsaturated 3-10 
membered hydrocarbon ring, including cycloalkyl and aryl. 

"Aryl" means an aromatic 3-10 membered hydrocarbon containing one ring or 
25 being fused to one or more saturated or unsaturated rings including but not 
limited to phenyl, napthyl, anthracenyl or phenanthracenyl. 

'Heteroaryr' means an aromatic 3-10 membered aryl containing one or more 
heteroatoms selected from N, O or S and containing one ring or being fused to 
30 one or more saturated or unsaturated rings and. 

'Tfcterocyclyl" means a 3-10 membered ring system containing one or more 
heteroatoms selected from N, O or S and includes heteroaryl. Itie heterocyclyl 
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system can contain one ring or may be fused to one or more saturated or 
unsaturated rings; the heterocyclyl can be fully saturated, partially saturated or 
unsaturated and includes but is not limited hetetoaiyl and heterocaibocyclyl, e.g, 
cyclohexyl, phenyl, acridine, benzimidazole, benzofuran, benzothiophene, 

5 benzoxazole, benzothiazole, carbazole, cinnoline, dioxin, dioxane, dioxolane, 
dithiane, ditfiiazine, dithiazole, dithiolane, finan, imidazole, imidazoline, 
imidazoUdinc, mdoie, indoline, indolizine, indazole, isoindole, isoquinoline, 
isoxazole, isothiazole, morpholine, napthyridine, oxazole, oxadiazole, 
oxathiazole, oxathiazolidine, oxazine, oxadiazine, phenazine, phenodiiazine, 

10 phenoxazine, phthalazine, piperazine, piperidine, pteridine, purine, pyran, 
pyrazine, pyrazole, pyrazoline, pyrazolidine, pyridazme, pyridine, pyrimidine, 
pyrrole, pyrrolidine, pynoline, quinoline, quinoxaline, quinazoline, quinolizine, 
tettahydrofuran, tetrazine, tetrazole, thiophene, thiadiazine, thiadiazole, 
thiatriazole, thiazine, thiazole, thiomorphoUne, thianaphthalene, thiopyran, 

IS triazine, triazole, and tdthiane;. 

Halogen means F, CI, Br or I, preferably F. 

R is preferably substituted with one or more of alkyl (e.g. methyl, ethyl or 
20 propyl), haloalkyl (preferably CF3), halogen (e.g. F, CI or Br, preferably F), OR^ 
SR*, SOR^, (NR^)2i wherein R^ is independently selected from hydrogen, Ci^ 
alkyl or haloalkyl and is preferably phenyl or napthyL When R is phenyl it is 
preferably substituted in the 4-(para) position, e.g. by NR^ R^ where stands 
independently for H or C1-4 alkyl. 

25 

Representative compounds according to the first aspect of the invration are 
illustrated below. 
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•ae compounds of the invention may be provided as a salt, prrferably as a 
phannaceuticaUy acceptable salt of compounds of fonnula 0). Examples of 
pharmaceutically acceptable salts of these compounds include those deaved 
ftom organic acids such as acetic acid, maUc acid, tartaric acid, citric add. lactic 
add. oxaUc acid, sucdnic add. fumaric add, maleic add, benzoic add, sahcyUc 
acid, phenylacetic add, mandeUc add, methanesulphonic acid, 
benz^iesulphonic acid and p-toluenesulphonic add. mineral adds sudi as 
hydrochloric and sulphuric acid and the lite, giving methanesulphonate. 
benzenesulphonate. p^luenesulphonate. hydrochloride and sulphate, and the 
like, respectively or those derived from bases such as organic and morgamc 
bases. Examples of suitable inorganic bases for the formation of salts of 
compounds for this invention include the hydroxides, carbonates, and 
bicaibonates of ammonia, Uthium. sodium, caldum. potassium, alumimum, iron, 
jx^agnesium. zinc and the lite. Salts can also be formed with suitable orgamc 
bases Such bases suitable forthe formation ofpharmaceuticaUy acceptable base 

. addition salts with compounds of the present invention include organic bases 
which are nontoxic and strong enough to form salts. Such organic bases are 
aheady well known in the art and may include amino acids such as argimne and 
lysine, mono-, di-, or trihydroxyalkylamines such as mono-, di-. and 
ttiethanobmnne. choline, mono-, di-, and trialkylamines, such as methylamme, 
dimethylamine, and trimethylamine. guanidine; N-methylglucosamine; N- 
methylpiperazine; morpholine; ethylenediamine; N4,enzylphene1hylamine; 
tris(hydioxymethyl) aminomethane; and the lite. 

Salts may be prepared in a conventional mamier using methods weU known in 
the art Acid addition salts of said basic compounds may be prepared by 
dissolving the fi«e base compounds according to the first or second aspects of 
the invention in aqueous or aqueous alcohol solution or otiier suitable solvents 
contahung ti.e required add. mere a compound of die invention contains a^ 

addic function, a base saU of said compound may be prcpai^d by reacting said 
compound with a suitable base. The acid or base salt may separate directiy or 
can be obtained by concentrating tiie solution e.g. by evaporation. Tbe 
compounds of this invention may also exist in solvated or hydrated forms. 
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Hie invention also extends to a prodrug of the aforementioned compounds. A 
prodrug is any compound that may be converted under physiological conditions 
or by solvolysis to any of the compounds of the invention or to a 
5 phaanaceutically acceptable salt of the compounds of the invention, A prodrug 
may be inactive when administaced to a subject but is converted in vivo to an 
active conq>ound of tiie invention. 

The compounds of tiie invention may contain one or more asymmetric carbon 
10 atoms and may exist in racemic and optically active forms. The first aspect of 

the invration covers all of these compounds. 

In accordance with tiie second aspect of die present invention, the compound of 
the general formula (I): 



15 



25 



30 




20 can be made by hydrogenating a compound of the general formula (O): 




in which R is as defined above and hal stands for a halogen atom, principally 
F or a, e.g. usmg in the presence of a suitable metal catalyst, such as e.g. 
palladium on activated carbon, and suitable amme such as e.g. tiietiiylamine. 
The reaction can be run using a solution of compound (H) in a single solvent 
(e.g. alcohol, such as meflianol or elhanol) or a mixture of solvents including 
e.g. an alc<^ol, didilorometfaane, chloroform, etc. 
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OD 0) 



The compound of Uie general forarala (1^ can i» made by faaiogenating n 
cotapoaod of the graietal formula (OQ in the 2 position, e.g.: 




15 

whete R is as defined aboYe,.e.g. using P(0)Cl3 at elevated temperature (about 
100°C). 



The compound of the general formula QB) can be made firom 7-azaindole 
20 according to processes known in the art, see for example Glennon, JLCetal. 
(WOOO/56710) and Viaud, M.-€. et al. (EP0737685) and Cheung, M. et aL 
(W099^1859). An example of a suitable scheme for the production of the 
compound of the general formula (US) is: 

O 



25 




HN- 




Br HTi-7"Br AcOH (PPh3>PdC(2 hN 




b o 



The third aspect of the present invention provides a composition comprising a 
compound of the general formula 00 as defined above in combination with a 
phannaceutically acceptable carrier, diluent or excipienL 
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■me composition may also comprise one or more additional active agent, such as 
an anti-inflammatory agent (for example a p38 inhibitor, glutamate receptor 
antagonist, or a calcium chamiel antagonist), a chemotherapeutic agent and/or an 
antiproliferative agent 

Suitable carriers and/or diluents are weU known m the art and include 
pharmaceutical grade starch, mamiitol, lactose, magnesium steatate. sodium 
saccharin, talcum. ceUulose. glucose, sucrose, (or other sugar), magnesium 
carbonate, gelatin, oil. alcohol, detergents, emulsifies or water (preferably 
sterile), -ke composition may be a mixed preparation of a composition or may 
be a combined preparation for smiultaneous. separate or sequential use 
(including administration). 

The composition according to (he invention for use in the aforementioned 
indications may be administ^ed by any convenient metiiod, for example by oral 
(including by inhalation), parenteral, mucosal (e.g. buccal, subungual, nasal), 
rectal or transdermal administration and the compositions adapted accordingly. 

■ 

Fbr oral admhdstration, the compoation can be formulated as Uquids or soUds, 
for example solutions, syrups, suspensions or emulsions, tablets, capsules and 
lozenges. 

A liquid formulation wiU generally consist of a suspension or solution of the 
compound or phy^ologically acceptable salt in a suitable aqueous or non- 
aqueous Uquid carrier(s) for example water, etixanol. glycerine, polyethylene 
glycol or an oU. The formulation may also contain a suspending agent, 
preservative, flavouring or colouring agent 

A compodtion m the form of a tablet can be prepared using any suitable 
pharmaceutical cairier(8) routinely used for preparing spUd formulations. 
Examples of such carriers include magnesium stearate, starch, lactose, sucrose 
and microcrystailine cellulose. 
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A compositioii in the form of a c^sule can be prepared using routine 
enc^ulation procedures. Fbr example, powders, ^tinules or pellets containing 
the active ingredient can be prepared using standard caniers and then filled into 
a hard ^latin capsule; alternatively, a dispersion or suspension can be prepared 
5 using any suitable j^armaceutical canier(s), for example aqueous gums, 
celluloses, silicates or oils and the dispersion or suspension then filled into a soft 
gelatin c^ule. 

Comoositions for oral administration may be designed to protect the active 
10 ingredient against degradation as it passes through the alimentary tract, for 
example by an outer coating of the formulation on a tablet or c^sule. 

Typical parenteral compositions consist of a solution or suspension of the 
conqKJund or physiologically acceptable salt in a sterile aqueous oc non-aqueous 
15 carrier or parenterally acceptable oil, for example polyethylene glycol, polyvinyl 
pyiroUdone, lecithin, arachis oil or sesame oU. Alternatively, the solution can be 
lyophilised and then reconstituted with a suitable solvent just priOT to 
administration. 



Compositions for nasal or oral administration may conveniently be formulated 
as aerosols, drops, gels and powders. Aerosol formulations typically comprise a 
solution or fine suspension of the active substance in a physiologically 
acceptable aqueous or non-aqueous solvent and are usually presoited in single or 
multidose quantities in sterile form in a sealed container, which can take the 
form of a cartridge or refill for use with an atomising device. Alternatively the 
sealed container may be a unitary dispensing device such as a single dose nasal 
inhaler or an aerosol dispenser fitted with a metering valve which is intended for 
disposal once the contents of the container have been exhausted. Where the 
dosage form comprises an aerosol dispenser, it wiU contain a pharmaceutically 
acceptable propellant The aerosol dosage forms can also take the form of a 
pump-atomiser. 
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Con^ositions suitable for buccal or sublingual ajdministration include tablets, 
lozenges and pastilles, wherein the active ingredient is formulated with a carrier 
such as sugar and acacia, tragacanth, or gelatin and glycerin. 

5 Compositions for rectal or vaginal administration are conveniently in the form of 
suppositories (containing a conventional suppository base such as cocoa butter), 
pessaries, vaginal tabs, foams or enemas. 

Compositions suitable for transdennai administration include ointments, gels, 
10 patches and injections including powder injections. 

Conveniently the composition is in unit dose form such as a tablet, capsule or 
ampoule. 

15 In addition, the present invention provides a process for the manufacture of a 
composition according to the invention, as described above. The manufacture 
can be carried out by standard techniques well known in the art and involves 
combining a compound according to the first aspect of the invention and the 
phamiaceutically acceptable carrier or diluent The composition may be in any 

20 form including a tablet, a liquid, a capsule, and a powder or in ttie form of a food 
product, e.g. a functional food. In flie latter case ttie food product itself may act 
as the pharmaceutically acceptable carrier. 

The present invention provides a compound of the first aspect or a composition 
25 of the thkd aspect for use in therapy/medicine. 

The fourth aspect of tiie present invention relates to a compound of the general 
formula I as defined below 

30 

H 

or a composition containing tfie compound, for use in inhibitiaig JNK 
35 wherein: 
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R stands for carbocyclyl, substituted caibocyclyl, heterocyclyl, or substituted 

hetcrocyclyl, wherein 

the optionally substituted caibocyclyl or optionally substituted 
5 heterocyclyl group is optionally fused to an unsaturated, partially 

unsaturated or fully saturated five to seven membered ring containing 
zero to three Jbetfomtcans, 

each substitutable carbon atom in R, including the optional fused ring, is 
optionally and independenfly substituted by one or more of C1.12 alkyl, 
10 C2.12 alkenyl, caibocyclyl, or heterocyclyl, halogeai, haloalkyl, OR^ SR^ 

NO2. CN, NR^R^ NR^COR^ NR^CXJNRV, NR^COR^ NR^COjR^ 
C02R^ COR^ CONR^R^ S(0)2R^ SONH2, S(0)R^ SOaNR^R^ 
NR^S(0)2R^, wherein each R^ may be the same or different and is as 
defined below and wherein: 
15 the Ci-12 alkyl optionally incorporates one or two insertions 

selected from the group consisting of -0-, -C(0)-, -N(R )-, -S(0)- 
and -S(02)- whecein each R^ may be the same or different and is 
as defined below; 

the Cm2 alkyl, carbocyclyl, or heterocyclyl group is optionally 
20 substituted by one or more of halogen, haloalkyl, OR , SR , NO2, 

CN, NR V, ^IR^CX)R^ NR^CONRV, NR'^COR^ NR^C02P^^, 
C02R^ COR^ CONR'2, S(0)2R^ SONH2, SiO)R\ S02NR'R^ 
NR^S(0)2R^; wherem each R^ may be llie same or different and 
is as defined below and 
25 the carbocyclyl, or heterocyclyl group is optionally substituted by 

one or more Cm2 alkyl, 
each saturated carbon in the optional fused ring is further optionally and 
mdependentiy substituted by =0, =S, =NNHR^ ]SINR^R^ =N-OR^ 
=:NNHCX)R^ =NNHC02R\ =NNS02R^ or =NR^ wherein each R^ may 
30 be the same or different and is as defined below; and 

each substitutable nitrogen atom in R is optionally substituted by R^, 
COR^ S02R^ or C02R^ wherein each R^ and R^ may be the same or 
differrait and is as defined below; 
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is hydrogen , Cm2 alkyl or aryl, optionally substituted by one or more of 
Cm alkyl, halogen, Ci^ haloalkyl, 0R^ SR\ NO2, CN, NRV, 
NR^COR^ NR^CONR^^ NR^C0R\ NR^C02R^ C0^\ COR*, 
C0NR*2, S(0)2R\ SONH2, S(0)R\ SO2 NRV, NR*S(0)2R\ wheiem 

S the C1.12 alkyl group optionally incorporates one or two insertions 

selected from the group consisting of -0-, -N(R'*)-, -S(0)- and -S(02)-, 
^eidbesu^RSnay beihesame or diff^^ as defined belowi 
R^ is C1.12 alkyl or aryl, optionally substituted by one or more of Ci^ alkyl, 
halogen, C^ haloalkyl, 0R\ SR\ NO2, CN. m!^R\ NRtoR^ 

10 NR'^CONRV, NR*COR^ NR*C02R\ C02R^ COR^ CONR*2, S(0)2R^ 

SONH2, S(0)R^ SO2 NRV, NR*S(0)2R^ wherein tiie Cm2 alkyl group 
optionally incorporates one or two insertions selected from the group 
consisting of -0-, -N(R^y^ -S(0)- and -S(02)-, wherein each R"^ may be 
the same or different and is as defined below; 

15 R* is hydrogen, Cm alkyl, or C1-4 haloalkyl; 

and the pharmaceutically acceptable salts, and other phannaceutically acceptable 
biohydrolyzable derivatives thereof, including esters, amides, carbamates, 
carbonates, ureides, solvates, hydrates, affinity reagents or prodrugs thereof. 

20 

All preferred options for R, R^ R^ and R"* and any substitutions or insertions 
thereof are as set out in the first aspect of the present invention. Preferred 
features of the composition of the fourth aspect are set out in the third aspect 

25 The compounds of the fourth aspect of the present invention are inhibitors of 
JNK, such as JNKl, JNK2, or JNK3. In particular, the compounds of the 
present invention are inhibitors of JNK3, Preferably, the compounds of the 
present invention inhibit JNK3 specifically. 

30 One advantage of the compounds of the present invention is that they show a 
good stability to liver microsomes, at least when tested in vitro and hence are are 
not rapidly metabolically removed from the body. 
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The compounds ate therefore useful for conditions for which inhibition of JNK 
activity is beneficial. Thus, preferably, this aspect provides a compound of the 
g^eral formula (E), or a conqx)sition containing a conq>ound of formula (I) as 
defined in the fourth aspect of the present invention, as desaibed above, for die 
prevention or Heatment of a JNK-mediated disorder. The compounds of the 
general formula I may thus be used for tfie inhibition of JNK, more preferably 
for^e inhibition of JNK3. 



10 



15 



20 



25 



30 



A "JNK-mediated disorder" is any disease or deleterious condition in which 
JNK plays a role. Examples include neurodegenerative disorder (including 
dementia), mflammatory disease, a disorder linked to apoptosis, particularly 
neuronal apoptosis, autoimmune disease, destructive bone disorder, proliferative 
disorder, cancer, infectious disease, allergy, ischemia reperfusion injury, heart 
attack, angiogenic disorder, organ hypoxia, vascular hyperplasia, cardiac 
hypertrophy, thrombin induced platelet aggregation and any condition associated 
witii prostaglandin endoperoxidase syntiiase-2. The compounds of the present 
invention may be used for any of these JNK-mediated disorders. 

The compounds of tiie fourth aspect of ttie present invention are particularly 
useful for the prevention or treatment of a neurodegenerative disorder. In 
particular, tiie neurodegenerative disorder results firom apoptosis and/or 
inflammation. Examples of neurodegenerative disorders are: dementia; 
Alzheimer's disease; Paridnson's disease; Amyotiwphic Lateral Sclerosis; 
Huntington's disease; semle chorea; Sydenham's chorea; hypoglycemia head 
and spinal cord tiauma including traumatic head injury; acute and chronic pain; 
epilepsy and seizures; oUvopontocerebeUar dementia; neuronal cell death; 
hypoxia-related neurodegeneration; acute hypoxia; glutamate toxicity including 
glutamate neurotoxicity; cerebral ischemia; dementia Imfced to meningitis and/or 
neurosis; cerebrovascular dementia; or dementia in an HTV-infected patient 

The neurodegenerative disorder may be a periphaal neuropathy, including 
mononeuropatiiy, multiple mononeuropatiiy or polyneuropatiiy. Examples of 
peripheral neuropatiiy may be found in diabetes meUitiis, Lyme disease or 
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uremia; peripheral neuiopalhy caused by a toxic agent; demyelinatiag disease 
such as acute or chiooic inflammatory polynairopaAy, leukodystrophies, or 
Guillam-Barr6 syndrome; multiple mononeuropalhy secondary to a collagai 
vascular disorder (e.g. polyarteritis nodosa, SLE, Sjogren's syndrome); multiple 
mononemxq>athy secondary to sarcoidosis; multiple mononeuropathy secondary 
to a metabolic disease (e.g. diabetes or am^oidosis); or multiple 
mononeuropflthy secondary to an infectious disease te.g. Lyme disease or HTV 
infecti<ni). 

The compounds of tiie invention can also be used to prevent or treat disorders 
resulting from mflammation. These include, for example, inflammatory bowel 
disorder, bronchitis, asthma, acute pancreatitis, chronic pancreatitis, allergies of 
various types, and possibly Alzheimer's disease. Autoimmune diseases which 
may also be treated or prevemted by the compounds of the present invoition 
include rheumatoid arthritis, systranic lupus erythematosus, gjumerulon^hritis, 
scleroderma, chronic thyroiditis, Graves's disease, autoimmune gastritis, diabetes, 
autounmune haemolytis anaemia, autoimmune neutropaenia, toombocytopenia, 
atopic dermatitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis, 
ulcerative colitis, Crohn's disease, psoriasis or graft host disease. 

A compound of the present mvention may be administered simultaneously, 
subsequently or sequentially with one or more other active agent, such as an 
anti-inflammatory agent e.g. p38 inhibitor, glutamate receptor antagonist, 
calcium diannel antagonist, a chemotherapeutic agent or an antiprolifaative 
agent For example, for acute treatment, a p38 inhibitor may be administered to 
a patient prior to admmistering a compound of die present mvention. 

The compounds of the invention will normally be administCTed in a daily dosage 
regmen (for an adult patient) of, for example, an oral dose of betwewi 1 mg and 
2000 mg, preferably between 30 mg and 1000 mg, e.g. betweai 10 and 250 mg 
or an intiravenous, subcutaneous, or intiamuscular dose of between 0.1 mg and 
100 mg, preferably between 0.1 mg and 50 mg, e.g. between 1 and 25 mg of the 
compound of the formula 00 or a physiologically acceptable salt thereof 
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calculated as the fi»e base, the compound being administered 1 to 4 times per 
day. Suitably the compounds will be administered for a period of continuous 
therapy, for exan^le for a week or more. 

5 Accordingly the fifth aspect of the present invention relates to a method of 
treatmg or pieventing a JNK-mediated disorder in an individual, which method 
,;«,q«fees admmistmig to said individual a compound as defined in the fourth 
aspect or a composition containing that compound The active compound is 
preferably administered in a cumulative effective amount The individual may 

10 be m need of the treatment or prevention. Any of the H^K-mediated disorders 
Usted above in relation to the fourth aspect may be the subject of treamient or 
prevention according to the fifth aspect One or more other active agent may be 
administered to the individual simultaneously, subsequentty or sequentiaUy to 
administering the compound The other active agent may be an anti- 

15 inflammatory agent such as a p38 inhibitor, glutamate receptor antagomst. 
calcimn channel antagonist, a chemottierapeutic agent or an antipiohferative 
agent but is preferably p38 inhibitor for acute ti»atment 

The sixth aspect of the present invention provides tiie use of a compomid of die 
20 general formula © as defined in the fourth aspect of die invention in tiie 
manufacture of a medicament for the prevention or t^nt of a JNK-mediated 
disorder. Themedicamentmaybeusedfortreatmentorpreventionof anyof the 
JNK-mediated disorders Usted above m relation to die fomth aspect Agam, die 
compound of die present invention may be administered sunultaneously, 
25 subsequentiy or sequentiaUy wifli one or more odier active agent, preferably a 
p38 inhibitor for acute treatment 

According to fte sevendi aspect of die present invention, tiiete is also provided 
an assay for determining die activity of die compomids of die present invention, 
30 comprising providmg a system for assaying die activity and assaying die activity 
of die compomid. Preferably die assay is for die INK inhibiting activity of die 



compomid, more pref^ly it is for die JNK3-specific inhibiting activity of die 
mpounds. The compounds of die invention may be assayed in vitro, in 
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in sUico, or in a primary ceU culture or a ceU line. 2h vitro assays include assays 
that detennine inhibition of either the kinase activity or ATPase activity of 
activated JNK. Altemadvely, in vitro assays may quantitate the abiUty of a 
compound to bmd JNK and may be measured either by radiolabelling the 

5 compound prior to binding, then isoh»ting flie inhibitor/JNK complex and 
determining the amount of the radiolabel bound or by running a competition 
experiment where new inhibitors are mcubated with JNK bound to known 
radioUgands. An example of an assay which may be used is Scintillation 
Proximity Assay (SPA), preferably usmg radiolabelled ATP. Another example 

10 is ELLS A Any type or isofonn of JNK may be used in these assays. 

In a yet further aspect of the present invention, there is provided a method of 
inhibiting tiie activity or function of a JNK, particularly JNK3, which method 
comprises exposmg a JNK to a compound or a composition of the first or fourth 
15 aspect of flie present invaition. The method may be performed in a research 
model, in vitro, in sOico, or in vivo such as m an animal model. A suitable 
ammal model may be a kainic acid model in rat or mice, traumatic bram injury 
model in rat, or MPTP in mice. 



20 



All features of each of the aspects apply to all otiier aspects mutatis mutandis. 
Below, ttie present invention is iUustiated using non-limiting examples. 
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EXAMPLES 
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(PPhJPdCt 




P(0)Cl3 




HJPd-C 




Scheme 1 



3>Dibromo-l,3^1ihydro-pyiToIo[2^-b]pyridin^^ (2) 

o 





Technical (90%) pyriditiium tribromide (220.4 g. 0.62 mol) was added 
portionwiseoverapenodofaOnnn to a stinsd suspension of 7-azaiiidole (1. 
27.13 g. 0.23 mol) in f-BuOH (1.36 L). The mixtuie was stirred at r.t for 3 h, and 
moie p^ridinium tribromide (73.3 g. 0.21 mol) was added in one portion. After 
additional stirring at r.t for 2 h. the solvent was evaporated under reduced 
pressure. The residue was separated between water: AcOEt;=l:l (4.2 L). The 
aqueous layer was extracted with AcOa (2x800 mL). Combmed organic 
solutions were washed with water (2x500 mL), brine, dried (MgSO*) and 
concentrated to dyness in vacuum. The residue was triturated with CMz (1500 
mL) for 20 min. The soUd was filtered off, washed witii CH.CI2 (250 mL) and 
dried in vacuum to afford 2 (49.85 g, 75%) as yellow powd«. NMR (400 
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MHz, DMSO^) 5 7.16 (dd, J = 7.4. 5.1 Hz. IH). 7.98 (dd. / = 7.4. 1.5 Hz. IH). 
8.19 (dd, J= 5.1. 1.5 Hz. IH). 11.97 (bs, IH). 

3^^-Tribromo-l^dihydro-pyrrolo[2^blpyridm-2^ne(3) 



10 



IS 





2 

Bromine (13.4 mL, 0.262 mol) was added diopwise over a period of 30 min to a 
cooled ace bath) and stined suspension of 2 (37.86 g. 0.131 mol) in water.^- 
BuOH=l:l (1500 mL). CooUng balh was removed and the mixture was stined at 
r.t overnight Hien the solution was cooled to 15 "C and saturated aqueous 
solution of NaHCJOs (278 mL) was added. A yeUow suspension, which was 
formed, was concentrated in vacuum (bath tmpemture<32 "C) until about 1000 
mL of condensate was collected. The soUd was filtered off. washed with water 
(200 mL). and dried in vacuum to afford 3 (40.85 g. 85%) as tan powder. 

5.Bromo-l>dihydro-pynrolo[2^b]pyridin-2-one (4) 




Zinc dust (34.0 g. 0.52 mol) was addedin small portion to a stirred suspension 
of 3 (40.85 g. 0.111 mol) in glacial acetic add (1000 mL) at such arate that the 
temperature was maintained between 20-25 °C (strongly exothermic reaction; 
,0 extmial ice bath cooling). Addition took about 20 min. Cooling bath was 

removed and stirring was continued at r.t. for 2 h. The soUd was filtered off. 

washed with toluene (50 mL) and triturated with CH^a^^V.^^: 1 (^5 L). 

Ihe solution was decanted off and treated wito 1.0 M aqueous Na^COa solution 

(170 mL). After stirring for 1 h the two layers were separated. The organic layer 
25 was washed agam with 1.0 M aqueous Na^COa solution (50 mL). The combined 
aqueous layers were extracted with CH.CU:MeOH=4:l (10x100 mL). Combined 
organic solutions were dried with MgS04 (200 g) and concentrated. THe residual 
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soUd was dissolved in THF (2000 mL) and insoluble material was filtered off. 
He filtrate was concentrated to dryness in vacuum to afford 4 (16.93 g. 72%) as 
tan soUd NMR (400 MHz. DMSO^) 5 3.57 (s. 2H), 7.75 (m. IH), 8.14 (m, 
IH). 11.13 (bs, IH). 



5 



10 



15 



20 



H3-Huoro-pheiiyl)-l^ydro-pyrr«lo[2>b]pyridiii-2^iie (5) 




A mixture of 4 (16.63 g. 78.5 mmol). 3-fluoiophenylboromc acid (16.47 g. 117.7 
mmol), Pd(PPh3)2CU (2.73 g, 6.60 mmol). liCl (9.95 g. 0.23 mol). l.O M 
aqueous Na^COs solution (196 mU 0.196 mol) in EtOH (470 mL) - toluene 
(470 mL) was refluxed overnight More V6(?Vhiha2 (1.30 g, 3.14 mmol) was 
added and reflux was continued for 24 h. The mixture was cooled, and the 
organic layer was separatedandwashedwithbrine(100mL).m. washings 

were comWned with the aqueous layer and extracted with AcOEt (4x400 mL). 
Combinedextracts were washed withbrine, added to the organic layer and dned 
with MgS04. The solution was concentrated to dryness in vacuum to give 26.98 
g of brown semisoUd, which was triturated with ether.hexane=l:l (2x500 mL). 
The residue was dried in vacuum to afford 5 (16.85 g. 94%) as tan soUd. which 
was used in the next step without further purification. ^H NMR (400 MHz. 
CDC13) 8 3.66 (s. 2H). 7.08 (dddd. / = 8.4. 8.2. 2.4. 0.9 Hz. IH). 7.22 (ddd, / = 
10.0. 2.4, 1.7 Hz. IH), 7.30 (ddd, 7 = 8.1. 1.7. 0.9 Hz, IH), 7.43 (ddd, J = 8.2. 
8.1. 6.0 Hz, IH). 7.69 (s. IH). 8.36 (d. / = 2.1 Hz, IH). 8.98 (bs. IH). 

2.CMoro-5.(3-£luoro.pheayl)-lH-pynrolol2>b]pyridme (6) 
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P(0)Cl3 




5 6 

A suspension of 5 (16.52 g. 72.4 mmol) in neat P(0)a3 (2L5 niU 0,231 mol) 

was stiired at 100-105 "C for 4 h. The mixture was then cooled to r.t, diluted 
with p-xylene (100 mL) and concentrated to dryness in vacuum. The residue was 
separated between saturated aqueous NaHCX), - AcOEt 10% aqueous solution 
of NaaCOa was added to basify the aqueous layer to pH 9. Organic phase was 
separated and the aqueous layer was extracted with AcOEt (8x300 mL). 
Combined organic solutions were dried MgSO*. concentrated, and the residue 
was purified by siUcagel chromatography (SGC) using CH2CI2: AcOEt as etat 
in gradient to afford recovered starting material 5 (0.76 g, 5%). The desired 
product was then crystallized ftom acetone to afford 6 (10.06 g. 56%). thin tan 
needles. NMR (400 MHz. CDCI3) 8 6.47 (s, IH), 7.08 (tdd, J = 8.1. 2.3. 1.5 
Hz. IH). 733 (ddd, J= 9.9. 23. 1.6 Hz. IH). 738-7.48 (m. 2H). 8.03 (d, /= 2.1 
Hz, IH), 8.53 (d, /= 2.1 Hz. IH), 11.46 (bs, IH). 



) 



5.(3-Fluoro-phenylHH-pyrroIo[2^-b]pyridine(7) 





6 7 

A mixture of chloride 6 (5.23 g, 213 mmol). 10% Pd/C (2.7 g). EtaN (3.6 mL. 
25.8 mmol) in THF:MeOH=5:l (180 mL) was stirred under Bb overnight More 
10% Pd/C (13 g) was added and stirring was continued for 3 h. Catalyst was 
removed by filtration and the solution was concentrated to dryness in vacuum. 
The residue was purified by SC5C with CH^CU: AcOEt as eluent in gradient (up 
to 20% AcOEt) to affotd 7 (5.23 g. 88%). greenish powder. »HNMR (400 MHz. 
CDCI3) 6 6.59 (dd, /= 3.5. 2.0 Hz. IH), 7.04-7.10 (m. IH). 733-737 (m. IH). 
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7.40-7.48 (m. 3H). 8.14 (d. /= 2.1 Hz, IH). 8.57 (d, 7 = 2.1 Hz. IH), 9.91 (bs. 



IH). 
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- SPA assai 



A typical assay for testing the activity of compounds to inhibit JNKl , 3NK2 and 
JNK3 enzymes is as follows: 

1. Compound is dissolved in DMSO to a convenient concentration and this is 
diluted in 10% DMSO to a five times concentrate of the desired starting 
concentration (ftequendy 1:100). 

2. 10 pi of 500 mM EDTA is added to alternative wells of the Opti-plate row, 
which will receive kinase reaction plus DMSO. This creates the negative 
control. 

3. For the JNK2 and JNK3 assay, compounds are prepared in six 2-fold 
dilutions with water and each concentiation is tested in dupUcate. For the 
JNKl assay compounds are piepaied in four 5-fold dilutions with water 
which are tested in tripUcale. Controls are treated identically. 

4. 20 Ml per weU of each compound concentration is transferred to an Opti- 
plate, in duplicate. 

5. 30 pi (JNK2/3 SPA) or 50 pi (JNKl SPA) of substrate solution (25 mM 
HEPES pH 7.5, lOmM magnesium acetate with 3.33mM ATP (JNK2/3) or 
2mM ATP (JNKl), approximately 7.5 kBq Iy-33P] ATP. GST-c-Jun. in 

water) is added to each well. 

6. 50 |il(JNK2/3 SPA) or 30 Ml (JNKl SPA) of kinase solution (JNK in 25 mM 

HEPES pH 7.5, lOmM Mg Acetate) is added to each well. 

GST-c-Jun per well (fig) 



Kinase 
JNO 



JNK2 



JNK3 



Kinase per well (|Ag) 
025 



0.2 



0.16 



1.2 



1.2 



7. The plate is incubated for 30 minutes at room temperature. 

8. 100 Ml of bead/stop solution is added to each well (5 mg/ml glutaJhione- 
PVT-SPA beads. 40 mM ATP in PBS). 
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9. Plates are sealed and incubated for 30 minutes at Kwm tempera^ 

centiifaged for 10 minutes at 2500g and counted 

10. Hie ICso values are calculated as the concentration of the compound being 
tested at which the phosphorylation of c-Jun is decreased to 50% of the 

5 control value. Example ICso values for the compounds of this invention are 

given in Table 1. 

Examples of inhibitoir potency against JNK3 kinase 
10 Table 1. ICso values for selected compounds against JNK3 kinase 
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Claims 

1. A compound of formula (J) as defined below: 




(D 



wherein: 



R stands for caibocyclyl, substituted carbocyclyl, heterocyclyl, or substituted 

heterocyclyl, wherein 

the optionally substituted carbocyclyl or optionally substituted 
heterocyclyl group is optionally fused to an unsaturated, partially 
15 unsaturated or fully saturated five to seven membered ring containing 

zero to three heteioatoms, 

each substitutable carbon atom in R, including the optional fused ring, is 
optionally and independently substituted by one or more of Cm2 alkyl, 
C2.12 alkenyl, carbocyclyl, or heterocyclyl, halogen, haloalkyl, OR^, SR^ 
20 NO2, CN, NR^R^ NR^COR^ NR^CONR^R^ NR^COR^ NR^C02R^ 

C02R^ COR^ CONR'R^ S(0)2R^ SONH2, S(0)R^ S02NR^R^ 
NR^S(0)2R^, wherein each R^ may be the same or different and is as 
defined below and wherein: 

the C1.12 alkyl optionally incorporates one or two insertions 
25 selected from the group consisting of -C(0)-, -N(R^)-, -S(0)- 

and -S(02)- wherein each R^ may be the same or different and is 
as defined below; 

die C1.12 alkyl, carbocyclyl, or heterocyclyl group is optionally 
substituted by one or more of halogen, haloalkyl, OR^ SR^, NO2, 
30 CN, NR^R^ NR^OR^ NR^CONR^R^ NR^COR^ NRto2R^ 

C02R^ COR^ CONR^a, S(0)2R^ SONH2, S(0)R^ SO2NRV, 
NR^S(0)2Jt^; wherein each R^ may be the same or different and 
is as defined below and 
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the caAocyclyl, or heterocyclyl group is optionaUy substituted by 

one or more Cm2 alkyl, 
each saturated catboa in the optional fused ring is further optionally and 

independently substituted by =0. =8. =NNHR^ NNR^R^ =N-OR . 
5 =NNHCX)R^=NNHCO^R^=NNSOaR^or=NR^wherdneachR may 

be the same or different and is as defined below; and ^ 

^rf«ti^ * i« ^^'^'^^y ^'^^ ^ • 

COR^ SOjR^ or C02R^ wherein each R^ and R^ may be the same or 

different and is as defined below; 

is hydrogen . Q-„ alkyl or aryl. optionally substituted by one or moie of 
Cm alkyl, halogen, haloalkyl. 0R\ SR^ NO. CN NR R , 
NR*COR^ NR-^CONRV, NrW NR*CO#^ CO^R . COR , 
CONR-'^ SiO)^\ SONHa. S(0)R\ SO, NRV. NR^S(0)^R^ wherein 
the Cu2 alkyl group optionally mcorporates one or two msertions 
selected from the group consisting of -O. -NCRV -S(0)- and -^(O,)-. 
wherein each R^ may be die same or different and is as defined below; 
r3 isCt-ualkyloraryl.optionaUysubstitutedbyoneormoreofQ^^^ 

halogen. haloalkyl, OR^ SR^ NO. CN, NRV, NR COR, 
NR^CONRV. NR*COR^ NR^COzR*, COaR\ C0R\ CONR . S(0),R . 
0 SONH. S(0)R*, SOa NRV. NR*S(0)2R^ wherein die Cu^alkyl group 

optionally incorporates one or two insertions selected ftom the group 
consisting of -0-, -N(rV, -S(0)- and -5(0a)-. wherein each R may be 

the same or different and is as defined below; 
r4 ishydrogen,Q.alkyl,orCt.haloalkyl;withtiieprovisothatwhenR^^ 

phenyl substituted witi> branched C-alkyl (-CH(CHa-CH(CH3)(CH3))- 
CHa-) incorporating two insertions -(CO)-and-NH-. tixe Q-alkyl group is 

not substituted with -CN; 
.„d a» pta»c«.a«lly ^«He salB. and «her pharmaoeuBcU, »=o.p*le 

M optt<»»Uy sotettm^d 00. or more of alkyl. halodkyi. 
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OR*. S R», SO R*. (NRV wheran R« is independently selected from hydrogen. 
Ci-4 alkyl or haloalkyl. 

3. A compound as claimed in claim 1 wheiein R is an optionally substituted 
5 aryl,prcf«arably phenyl or n^lliyl. 

4. Axompomrdas t^dmed^ ^ 3. whemn R is phenyl substituted in 
the 4-(para) position. 

10 5, A compound as clauned in claim 3 or claim 4, wherdn R is phenyl 
substituted by NR* R^ where R^ stands independentty for H or Cm alkyl- 

6 A conqwond as claimed in claim 3 or claim 4. wherein R is substituted 
aiyl and tiie substitoent is F. CI or Br, preferably F; or haloalkyl. preferably CPs. 
15 or alkyl, preferably methyl, ethyl or propyl. 



7. 



A compound as claimed in claim 1. which is one of flie following: 
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9. A process for the manuf actaie of any one or more of the compounds of 
any one of claims 1 to 7 which comprises hydrogenating a compound of the 
general formula (JT): 




OD 



in which R is as defined in claim 1 and hal stands for a halogen atom. e.g. using 
10 hydrogen and a catalyst such as Pd-C. 



15 



30 



10. A process as claimed in claim 9. wherein the compound of the general 
formula (D) is made by halogenating a compound of Ihe general formula (ffl) ' 
the 2 positLon 



in 



R 


? 


P(0)a3 
\\ 1 




H \v 
0 


H 

CI 


m 


CO) 



20 

Where R is as defined above and hal stands for halogen. e.g. using P(0)Cl3 at 
elevated temperature (about lOO^C), 

25 11. Acompositioncomprisingacompomidasdefinedinanyofclaimsl-7in 
combination with a pharmaceutically accq>table carrier, diluent or excipient 

12. A composition as claimed in claim U fijrther comprising one or more 
other active agent 



13. A composition as claimed in claim 11 wherdn the composition further 
comprises an anti-inflammatory agent, for example ap38 inhibitor. 
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14. A process for the manufacture of a composition as defined in any of 
claims 11-13. comprising combining a compound as defined in any of claims 1- 
7. and any additional active agent, with the phatmaceutically acceptable carrier 
or diluent 

15. A compound as defined in any of claims 1-7. or a composition as defined 
in anyof -daims 1 1-13. for use in ther^y. 



10 



16. A compound of formula 00 




(0 



or a composition comprising a compound of formula a), for inhibiting 3NK. 

R stands for caibocyclyl, substituted carbocyclyl. heterocyclyl. or substituted 

20 hetfflcocyclyl, wherein 

the optionaUy substituted carbocyclyl or optionally substituted 
heterocyclyl group is optionally fused to an unsaturated. partiaUy 
unsaturated or fully saturated five to seven memb«ed ring contaimng 

zero to three heteroatoms, 
25 each substitutable carbon atom in R. including (he optional fused ring, is 

optionaUy and independently substituted by one or nioie of d-u alkyl. 
Cz.u alkenyl. caibocyclyl, or heterocyclyl, halogen, haloalkyl, 0R^ SR , 
NO. CN. NR^R^ NR^CX)R^ NR^NR^R^ NR^COR^ NR^CO^R^ 
COzR^ COK\ CONR^R^ S(0)2R^ SONH2. S(0)R\ SO^NRV, 
30 NR^S(0)^R^ wherem each R^ may be the same or different and is as 

defined below and wherein: 

the Cm2 alkyl optionaUy incorporates one or two insertions 
selected from tiie group consisting of -O-, -C(OK -N(R% -S(0)- 



30 
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and -5(02)- wherein each may be the same or diffoent and is 
as defined below; 

the Ci.i2 alkyl, carbocyclyl. or heteiocyclyl group is optionaUy 
substituted by one or more of halogen, haloalkyl, OR , SR , NO2, 
^ CN, NR'R', NR'COR^ NR'CONRV, NR^R', NR^COzR'. 

C02R^ COR^ CONR^2. S(0)2R^ SONHa, S(0)R^ SOm^K\ 
NR^S(0)2R^; wherein each R^ may be the same or different and 
is as defined below and 

the carbocyclyl. or heterocyclyl group is optionally substituted by 

jQ one or more C1.12 alkyl, 

each saturated carbon in the optional fused ring is furlii« optionally and 
independently substituted by =0. =S. =NNHR^ NNR^R^ =N-OR^ 
=NNHCOR^ =NNHC02R', =NNSOaR^ or =NR^ wherein each R' may 
be the same or different and is as defined below; and ^ 
15 each substitutable nitrogpn atom in R is optionally substituted by R'. 

COR^ SO2R' or CX)2R', wherdn each R' and R^ may be the same or 

different and is as defined below; 
R^ is hydrogen , Q.u alkyl or aryl. optionally substituted by one or more of 

Cm alkyl, halogen. Cm haloalkyl. 0R^ SR^ NOa. CN. NR*R . 
20 NR^COR*. NR^CONrV. NR^^COR^ NR*C02R^ CO^\ COR. 

CONRS. S(0)zR^ SONH2, S(0)R\ SO2 NRV. NR'^S(0)^R^ wherem 

the Ci-ia alkyl gioup optionaUy incorporates one or two insertions 

selected ftom the g«>up consisting of -0-. -N(R^. -S(0)- and -SCO^)-. 

wherein each R* may be the same or different and is as defined below; 
25 R' is Ci 12 alkyl or aryl. optionally substituted by one or more of alkyl. 

halogen, haloalkyl, 0R\ SR\ NO2. CN. NRV. NR^COR 

nr^conrV, nrW. nr^cOzR*. co^R^ COR*. com\,s(ow . 

SONHa. S(0)R\ SO2 NRV. m'S(qw\ whertin the Cm2 alkyl group 
optionally incorporates one or two insertions selected fiom the group 
consisting of -0-. -N(RV -S(0)- and -^{O^, wherein each R* may be 
the same or different and is as defined below; 
R^ i8hydrogpn,CMalkyl.orCi.thaloalkyl; 
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and the pharmaceuticaUy acceptable salts, and other pharmaceuticaUy acceptable 
biohydrolyzable derivatives thereof, including esters, amides, carbamates, 
carbonates, urddes, solvates, hydrates, affinity reagents or prodrugs thereof. 

17. A compound or a composition as defined in claim 16. for selectively 
inhibiting JNK3. 

18. A compound or a composition as defined in claim 16, for use in tiie 
prevention or treatment of a JNK-mediated disorder. 

19 A compound or a composition as claimed in claim 18, wherem tiie 
disorder is a nemodegpi^ve disorder Cmcluding dementia), inflammatory 
disease a disorder linked to apoptosis. particularly neuronal apoptosis. 
autoimmune disease, destiuctive bone di^rder, proUferative disorder, cancer, 
infectious disease. aUergy. ischemia reperfusion injury, heart attack, angiogemc 
disorder, organ hypoxia, vascular hyperplasia, cardiac hypertrophy, tiuombm 
induced platelet aggregation and/or any condition associated with prostaglandm 
endop^xidase synthase-2, 

jeaodegHKrafive disorder Ksolts fiom i«H>pto8ls and/or taammHoD. 

21 Aco«.p<»adorcompositioa.scltodtactatal9orctataM^ 
to „«»d»s««Uiv« disorier is: deoato Alzhdm-'s dis««>; Pariamoa's 
Anrycrophic Uter.1 Sclerosis: amtog.o«-s disease; sc^te chores 
Sydenl^m's chorea; hypoglycemia; he«l a»J sp^l co«i tr»nna iBdudmg 
,™™aSc head i.M«ry; ao* «»1 chonio ™ 
^opowocerebellar <toemi« o«»».l eel. deate hypoaa-reWed 

^ge^oa; «^ hyporia; «^ ^^'"^ 

,«„«<^. cerebral ischenda; demeoS. liried to .«Miogitis »»i/ot neuros^: 
cerebrovascular deioailia; or demealia in «. HIV-iriecBd padent 
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22 A compound or composition as claimed in claim 19 or 20. wherein the 
neurodegenerative disorder is a peripheral neuropathy, includmg 
mononeuropathy. multiple mononeuropathy or polyneuropathy, such as may be 
found in diabetes meUitus. Lyme disease or uremia; peripheral neuropathy 
caused by a toxic agpnt; demyelinating disease such as acute or chronic 
inflammatory polyneuropathy, leukodystrophies or GuiUain-Barr€ syndrome; 
nMtiple mononeuropathy secondary to a collagen vascular disorder (e.g. 
polyarteritis nodosa. SLE. SjbgKu's syndrome); multiple mononeuropathy 
secondary to sarcoidosis; multiple mononeuropathy secondary to a metaboUc 
disease (e.g, diabetes or amyloidosis); or multiple mononeuropathy secondary to 
an infectious disease (e.g. Lyme disease or HIV infection). 

23. A compound or composition as claimed in claim 18, wherein the disorder 
is mflammatory bowel disorder; bronchitis; asthma acute pancreatitis; chronic 
pancreatitis; allergies of various types; Alzheimer's disease; autoimmune disease 
such as Aeumaloid arthritis, systemic lupus erythematosus, ^umerulonephntis. 
sclaxjderma, chronic thyroiditis, Graves's disease, autohmnune gastritis, diabetes, 
autoimmune haemolytis anaemia, autommmne neutropaenia, tim>mbocytopema, 
atopic dermatitis, duonic active hepatitis, myas&enia gravis, multiple sclerosis, 
ulcerative coUtis, Crohn's disease, psoriasis or graft vs host disease. 

24 A method of treating or preventing a JNK-mediated disorder in an 
individual, which metiiod comprises administering to said individual a 
compound or a composition as defined in claim 16. 



25. A metiiod as claimed in claim 24, whertintiie individual is in need of tiie 
treatment or prevention of tiie disorder. 

26 A method as claimed in claim 24 or 25. wherein tiie disorder is a 
neurodegen^ve disorder (includingdementia). inflammatory disease, a 

disorder linked to apoptosis, particulariy neuronal apoptosis. autoimmune 
disease, destructive bone disorder, proliferative disorder, cancer, mfectious 
disease, aUergy. ischemia reperfusion injury, heart attack, angiogenic disorder. 
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organ hypoxia, vascular hyperplasia, cardiac hypertrophy, thrombin induced 
platelet aggregation and/or any condition associated with prostaglandin 
oidopecoxidase syntfaase-2. 

5 27. A method as claimed in claim 26. wherein the neurodegenerative 
disordo^ results from apoptosis and/or inflammation. 

28. A mefliod as claimed in claim 26 or 27. wherein the neurodegenerative 
disorder is: dementia; Alzheimer's disease; Paridnson's disease; Amyotrophic 
Lateral Sclerosis; Huntington's disease; senUe chorea; Sydenham's chorea; 
hypoglycemia; head and spinal cord trauma including traumatic head injury; 
acute and chronic pain; epilepsy and seizures; oUvopontocerebellar dementia; 
neuronal ceU deatly hypoxia-related neurodegeneration; acute hypoxia; 
glutamate toxicity including glutamate neurotoxicity; cerebral ischemia; 
dementia linked to memngitis and/or neurosis; cer^vascular dementia; or 
demeaitia in an HIV-infected patiaiL 

« 

29. A method as claimed in claim 26 or 27, wherein the neurodegenerative 
disorder is a peripheral neuropathy, including mononeuropathy, multiple 
mononeuropathy or polyneuropathy, such as may be found in diabetes melUtus, 
Lyme disease or uremia; peripheral neuropathy caused by a toxic agent; 
demyelinating disease such as acute or chronic inflammatory polyneuropathy, 
leukodystrophies or Guillain-Barr6 syndrome; multiple mononeuropathy 
secondary to a collagen vascular disorder (e.g. polyarteritis nodosa. SLE. 
Sjogren's syndrome); multiple mononeuropathy secondary to sarcoidosis; 
multiple mononeuropathy secondary to a metaboUc disease (e.g. diabetes or 
amyloidosis); or multiple mononeuropathy secondary to an infectious disease 
(e.g. Lyme disease or HIV infection). 
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30. A method as claimed in claim 24. 25 or 26, wherein the disorder is 
inflammatory bowel disorder, bronchitis; astimia; acute pancreatitis; chronic 
pancreatitis; allergies of various types; Alzheimer's disease; autoimmune disease 
„e *«™«t«id arthritis, svstemic lupus erythematosus, glumerulonephritis. 



wo 03/082869 



PCT/GB03/01115 



10 



IS 



20 



25 



30 



39 

scleiodfflma. chronic thyroiditis, Graves's disease, autoimmune gastritis, diabetes, 
autdmmune haranolytis anaemia, autoimmune neutropaenia, thrombocytopenia, 
atopic dennalitis, chronic active hepatitis, myasthenia gravis, multiple sclerosis, 
ulcerative cofitis, Crohn's disease, psoriasis or graft vs host disease. 

31. A method as claimed in any of claims 24-30, wherein one or more other 
active agait is administered to flie individual simultaneously, subsequenUy or 
sequentially to administraing die conqwund. 

32. A metiiod as claimed in claim 31, wherein tiie otixer active agent is an 
antiHiifiarnmatmy agent such as a p38 inhibitor. 

33. Use of a compound as defined in claim 16 in the manufacture of a 
dicament for tiie prevention or beatinent of a JNK-mediatBd disorder. 



34. Use as claimed in claim 33, wherein the disorder is a neurodegenerative 
disorder (including dementia), inflammatory disease, a disorder linked to 
apoptosis, particularly neuronal apoptosis, autoimmune disease, destructive bone 
disorder, proliferative disorder, cancer, infectious disease, allergy, ischemia 
reperfusion injury, heart attack, angiogenic disorder, organ hypoxia, vascular 
hyperplasia, cardiac hypertrophy, tiirombm induced platelet aggregation and/or 
any condition associated with prostaglandin endoperoxidase syntiiase-2. 

35. Use as claimed m claim 34, wheran the neurodegenerative disorder 
results from apoptosis and/or inflanamation. 

36. Use as claimed in claim 34 or 35, wherdn tiie neurodegenerative 
disorder is: danentia; Alzheimer's disease; Parkmson's disease; Amyotrophic 
Lateral Sclerosis; Huntington's disease; senile chorea; Sydenham's chorea; 
hypoglycemia; head and spnal cord ttanma mcluding traumatic head injury; 
acute and chronic pain; epUepsy and seizures; oUvopontoceiebellar dementia; 
neuronal cdl death; hypoxia-related neurodegeneration; acute hypoxia; 
glutamate toxicity including ^utamale neurotoxicity; cerebral ischemia; 
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dementia linked to meningitis and/w neurosis; cerebrovascular dementia; or 
dementia in an HTV-infected patient 

37. Use as claimed in claim 34 or 35, wherein the neurodegenerative 
5 disorder is a peripheral neuropathy, including mononeuropathy, multiple 
mononeuropathy or polyneuropathy, such as may be found in diabetes mellitiis, 
Lyme disease or uiraria; peripheral neuropathy caused by a toxic agent; 
demyelinating disease such as acute or chronic inflammatory polyneuropatiiy. 
leukodystrophies or Guillain-Barr6 syndrome; multiple mononeuropathy 
secondary to a collagen vascular disorder (e.g. polyarteritis nodosa, SIE. 
Sjdgren's syndrome); multiple mononeuropafliy secondary to sarcoidosis; 
multiple mononeuropathy secondary to a metabolic disease (e.g. diabetes or 
amyloidosis); or multiple mononeuropafliy secondary to an infectious disease 
(e.g. Lyme disease or HIV infection). 
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38. Use as claimed in claim 34, wheiem the disorder is inflammatory bowel 
disorder, bronchitis; asttmia; acute pancreatitis; chronic pancreatitis; allergies of 
various types; Alzheimer's disease; autoimmmie disease such as Aeumatoid 
arthritis, systemic lupus ecythematosus, gjumeralonephritis, scleroderma, chronic 
thyroiditis. Graves's disease, autoumnune gastiitis. diabetes, autoimmune 
haemolytis anaemia, autoumnune neutropaenia. thrombocytopenia, atopic 
deraiatitis. chronic active hepatitis. myastt>enia gravis, multiple sclerosis. ulc«ative 
cofitis. Crohn's disease, psoriasis or graft vs host disease, 

39. Use as claimed in any of claims 33-38, wherein tiie medicament finther 
includes one or more otiier active ag«it 

40. Use as claimed in claim 39, wherein the ottier active agent is an anti- 
inflammatory agait such as a p38 inhiWtor. 

4L An assay for determining the activity of tiie compounds as defined in any 
of claims 1-7, comprismg providing a system for assaying tiie activity and 
assayingtiieactiAdtyof a compound as defined in any of claims 1-7. 
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42. An assay as claimed in claim 41, wherein the assay is for the JNK 
inhflriting activity of the compound, prefaably for the JNK3-specific inhibiting 
activity of tibe conqwund. 

5 

43. An assay as claimed in claim 41 or 42, wherein the assay is a 
SdntiUation Proximity Assay (SPA) usmgiadiolabdled ATP« orisEUSA, 

44. A method of inhibiting the activity or function of a JNK. particularly 
10 JNK3, which method comprises exposing a JNK to a compound or composition 

as d^ned in claim. 16. 

45. A method as claimed in claim 44. which is performed in a research 
model. 

15 

46. A method as claimed in claim 45, wherein the research model is an 
. animal modeL 
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